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Classification of the Work Item and linked work items

2.1
Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	840025
	Study on enhancement of support for 5G LAN-type service
	R17 SA2 study on enhancement of support for 5G LAN-type service, agreed by SA but de-prioritized in R17

	820999
	5GS Enhanced support of Vertical and LAN Services
	R16 SA2 work item for 5G LAN-type service

	920039
	Smart Energy and Infrastructure
	Requirement input from SA1 work

	790004
	QoS Monitoring (QoS_MON)
	SA1 work item

	800007
	Service requirements for cyber-physical control applications in vertical domains (cyberCAV)
	SA1 work item

	840050  
	Enhancements for cyber-physical control applications in vertical domains  (eCAV)
	SA1 work item
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Justification

3GPP has specified many enablers for vertical use, for example the features defined by IIOT, NPN and URLLC. Among them, R16 5G LAN-type service offers private communication using IP and/or non-IP type communications for UE and devices behind UE, using an optimized communication path controlled by a single SMF.

However, for a large multi-site company i.e. employees/machines located crossing a single SMF service area, it is impossible to have an operator-controlled communication path, therefore issues like communication latency, data isolation, and QoS insurance needs further consideration. Support VxLAN/EVPN-like communication (e.g. for efficient learning/propagating of MAC addresses and traffic forwarding across different sites) is a potential enhancement for 5G network.
In addition, inside a campus network there might be a complex LAN environment. The LAN devices could include UEs with 5G access only, UEs with both 5G and fixed access, and regular wireline devices. The LAN could also include wireline segments implemented as a multi-site overlay network (e.g. VxLAN/EVPN). Currently, i n order to enable all type of devices to have LAN communication, the vertical network administrator needs to manually configure the UPF to properly interconnect with switches/routers in the fixed network. The costly configuration at least is to prevent communication loop, which is a fundamental issue not addressed by R16. Spanning Tree Protocol (STP) is widely used today, of which the idea might be leveraged for this outstanding issue.

In Rel-18 SA1 study on 5G Smart Energy and Infrastructure “5SEI” has concluded new requirement that the 5G system shall allow a UE to request a communication service to send data to different groups of UEs at the same time. The use case behind it assumes a UE may belong to multiple 5G VN groups, and the same data is expected to be sent to more than one group (of UEs).
Currently, multicast traffic for 5G IP VN and BUM (Broadcast, Unknown Unicast, Multicast) traffic for 5G Ethernet VN are delivered via individual delivery (e.g. individual copies are delivered via individual PDU sessions even when the UEs are attached to the same RAN node) to all UEs in a VN (even if a UE is not interested in the traffic). Solutions in the ongoing R17 5MBS WID can be integrated with 5G-LAN to optimize the 5G-LAN multicast/BUM traffic delivery – shared delivery (when feasible) to only UEs that need to receive the traffic.
Group communication is required for many verticals. An example vertical is future factories.
Future factories require 5GS support for various application areas - automation, HMIs, logistics, monitoring, etc. The scale of future factory varies from small to very large and UEs may travel multiple factory sites owned by a single company. Even for the SNPN, the PLMN integration is important for supporting various scenarios, if there are SLAs between SNPN and PLMN. (see 6.26.2.2 of TS22.261)
For example, a factory building / complex may include the following (see figure 1):
· One building/complex includes multiple factories so that there can be one factory per floor/sector. Also, factories in a building/complex can have common facilities which can be accessed through their own network.
· Each factory requires separate authentication, different QoS requirements, and different TSN requirements, as the factories can have different owners.
· Common facilities like logistics vehicles or monitoring devices can move from one factory to another, with different Authentication/QoS/TSN requirements.
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Figure 1. A Factory Building (left) and a Factory Complex (right)
In order to support Future Factory with various application areas and in various scales, flexible NPN, 5G VN integration, and QoS (including TSN) support need to be coordinated.  For example, in current specs, a UE needs to select to connect either Building NPN or Floor NPN, a 5G VN in a Building NPN, does not work in a Floor NPN, and a 5G VN does not support dynamic configuration for group and QoS/Sync-requirements at the same time.

The above requirements are not limited to future factory but are apply to group communication in other verticals such as audio/video production.
Recently, the 5G Alliance for Connected Industries and Automation (5G-ACIA) has provided to 3GPP a whitepaper (S2-2102128) including a set of functional requirements that the 5GS has to satisfy in terms of supporting certain information exchange between 5GC and industrial application domain, and exposure of 5G capabilities. The main goal is to enable the management, operation, monitoring and use of such networks and network services from an enterprise perspective easily without having to rely on sophisticated, heavy-weight tools and in-depth knowledge on the underlying 5G technology. This is because the main focus of such enterprises should be on an application business and not the maintenance of a communication infrastructure. Via capabilities exposure, industrial applications can access 5GS for factory and process automation, production IT and logistics and warehousing. Industrial applications also have access to communication service monitoring and network management capabilities. It is also possible to support other use cases that share the requirements of Industrial applications. Examples include control applications for rail transportation, electrical power distributions and central power generation. The primary role of capabilities exposure is to manage the user plane (e. g. connections established, monitored, changed, terminated, etc.) within the 5GS by industries and automation applications. The user plane supports the transmission of application data for diverse devices: sensors, actuators and controllers. General requirements for 5G exposure comprise identity management, connectivity management, connectivity monitoring, group management and location management. NPN-specific requirements for 5G exposure comprise device provisioning and onboarding. While some requirements have not yet been fulfilled:
-
For connectivity management, it requires provisioning of traffic profile (including transfer interval and the data volume per cycle time, average and peak date rates, and silence time interval) applicable to a single connection, to all connections of a device, or to all connections of a group of devices. However, some of the traffic profile is not supported. Besides that requirement for modification of the PDU Session Type is also not supported.
-
The following connection topologies will be realised in factories: UE-network (i.e. UE-UPF), UE-network-UE, UE-UE (direct device connection), UE-UE-network (indirect network communication), and UE-UE-network-UE (indirect network communication). Connections (e.g.,  one single PDU Session or two PDU Sessions coordinated via local switching) start at the ingress of the 5G system and end at the egress of the 5G system.
-
For connectivity monitoring, it requires to monitor the connection parameters per QoS flow or Set of QoS flows (including communication service availability, communication service reliability, end-to-end latency, service bit rate and packet error rate). However, this is not supported.
 -
For group management it requires provisioning of the service area for a group and subscribing to notifications of group status events. However, this is not supported. 

-
For device provisioning and onboarding it requires (de-)provisioning the relevant UE information (e.g. UE IDs, network access authentication keys, subscriptions) to the 5G core network via capabilities exposure for an individual UE or a group of UEs. However, this is not supported.
TR TU suggested: 8 in total (group management and exposure: 4 TU, 5G VN communication: 4 TU) 
4
Objective

Objective Set 1: dynamic group communication and QoS support in a 5G VN group (from S2-2105974):
-
Group communications with service continuity among networks (PLMN-NPN, NPN-NPN)

a) Handover extension of 5G VN between these networks 

b) Temporary use of 5GVN by UE request (a group working in NPN A works for a while in NPN B, for which a temporary group is needed in NPN B)
· 
· Group communication system enablers in 5G VN (GCSE; see TS 22.468) 

· 
· 5G network shall enable a UE to simultaneously send data to different groups, where the connection to each group has a different QoS (requirement from R18 SA1 5SEI work)
· Support cross-SMF 5G VN communication
· Support VxLAN-type communication by 5GS
· Enhancement of communication between 5G VN and device in the DN to prevent loop, 
· Optimization of 5G VN multicast/BUM traffic delivery (considering the scenario e.g. delivery only to UEs that need to receive the traffic).
· Generic Layer 2 communication enhancement including e.g.  Service area restriction on the 5G VN communication, Optimization of the N19 tunnel, e.g. granularity other than 5G VN level, Support of forwarding packets with unknown destination address；
Objective Set 2: Study possible enhancements of 5G dynamic group management and capabilities exposure for industrial and automation applications:
-
Exposure of Connectivity management related information, i.e. information (e.g. transfer interval and the data volume per cycle time, average and peak date rates, silence time interval, and PDU Session Type) provisioned to manage a UP connecivity of a UE/device.

-
Exposure of Connectivity monitoring related information, i.e. performance indicators including e.g. communication service availability, communication service reliability, end-to-end latency, service bit rate and packet error rate to be monitered for a UP connecivity of a UE/device.
NOTE:
Connectivity enables to the connection topologies described in Section 3. 
-
Exposure of Group management related information, beyond what was defined for 5G LAN-type services. 

a.
dynamically configure groups;

b    set/modify the group attributes, for example the service area, status events reporting
c.    receive information about the performance of specific UEs in the group;

d.    receive information about the configuration of specific aspects of a UE that is a member of the group ;

e.    monitor LAN-VN performance parameters.
-
Study possible enhancements on capabilities exposure via standalone non-public network,  i.e., (de-)provisioning the relevant UE information (e.g. UE IDs, network access authentication keys, subscriptions) to the 5G core network for a single UE or a group of UEs. (It is TBD based on the progress of the Rel-17 eNPN normative work)
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	23.xyz

	Study on enhancement on 5G LAN-type service
	SA#96 (June. 2022)
	SA#97 (Sept. 2022)
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)

Runze Zhou, Huawei, zhourunze@huawei.com
Responsible for objective set 2
Sang-Jun Moon, Samsung, moonst@samsung.com
Responsible for objective set 1
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Work item leadership

SA2
8
Aspects that involve other WGs
SA3 for security aspects. SA5 for management and charging aspects.
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Supporting Individual Members

	Supporting IM name
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	China Telecom
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